Abstract
Introduction
Chronic conditions such as heart disease, stroke, cancer, and diabetes account for most health problems of middleaged and older American adults (1). Heart disease, cancer, and stroke are the leading causes of death in the United States (2) . Known modifiable health-risk behaviors associated with these leading causes of morbidity and mortality include smoking cigarettes, having a poor diet, and being physically inactive (3) (4) (5) . Being overweight or obese puts one at risk for many chronic conditions (6, 7) . Despite this increased risk, the prevalence of obesity among adults in the United States is high, with recent estimates of 31.1% for men and 33.2% for women (8) .
Increases in obesity prevalence were observed during the past decades for both sexes, all racial and ethnic groups, and all age groups. For example, obesity increased by 69.9% among adults aged 18 to 29 years during the 1990s (9) . Recently released national estimates from 1999 through 2004 indicate that the prevalence of overweight continued to increase among children and adolescents, from 13.9% during 1999-2000 to 17.1% during 2003-2004 (8) . Research suggests that being overweight at a young age increases the risk of obesity and other risk factors for chronic disease in adulthood (10) (11) (12) (13) .
Health-risk behaviors such as being physically inactive, eating poorly, and smoking are generally established during adolescence and young adulthood (14) . Early intervention (e.g., during the transition from adolescence to adulthood) may be most opportune for preventing chronic diseases, including coronary heart disease and metabolic syndrome (15) . To develop and target prevention efforts for young adults at risk of obesity and future chronic disease, we must understand the health-risk behaviors of this group. Many previous studies examined risk behaviors of adults, but few focused specifically on young adults. Therefore, the objectives of this study were to use a large population-based survey of Americans to characterize the health-risk behaviors of young adults (aged 18-24 years) and to determine whether the behaviors of this group differ by weight categories, as assessed by body mass index (BMI).
Methods
We analyzed data collected during the 2003 Behavioral Risk Factor Surveillance System (BRFSS) for adults aged 18 to 24 years. The BRFSS is a state-based telephone survey conducted by state health departments in collaboration with the Centers for Disease Control and Prevention (CDC). All states, the District of Columbia, Puerto Rico, Guam, and the U.S. Virgin Islands participate in this surveillance system. The BRFSS uses a multistage cluster design based on random-digit-dialing (RDD) methods to select a representative sample from each state's noninstitutionalized civilian population aged 18 years and older. Data collected from each state are pooled to produce nationally representative estimates (16) . A detailed description of BRFSS survey methods is published elsewhere (17) .
The factors selected for analysis in this study were general health status, mental health status, smoking status, reported binge drinking, fruit and vegetable intake, physical activity status, current weight control activities, and professional advice about weight management.
General health status was determined by responses to the question, "Would you say that in general your health is excellent, very good, good, fair, or poor?" We classified respondents into two groups: 1) respondents with fair or poor health and 2) respondents with good, very good, or excellent health.
To determine mental health status, respondents were asked, "Now thinking about your mental health, which includes stress, depression, and problems with emotions, for how many days during the past 30 days was your mental health not good?" Respondents were classified as having 1) frequent mental distress if they answered 14 or more days (the 14-day minimum was based upon documented research [18] ), 2) few days of mental distress if they answered 1 to 13 days, and 3) no mental distress if they answered 0 days.
Respondents were classified as 1) current smokers if they said they had smoked at least 100 cigarettes in their lives and currently smoked on at least some days, 2) former smokers if they had smoked at least 100 cigarettes in their lives but currently did not smoke, or 3) never smokers if they had not smoked at least 100 cigarettes in their lives. Participation in binge drinking was defined as having five or more alcoholic beverages on an occasion during the past 30 days (19) . Respondents were classified as either 1) having reported binge drinking or 2) not having reported binge drinking.
An abbreviated food frequency questionnaire (six questions) that asked about usual fruit and vegetable intake was used to classify respondents into two groups: 1) respondents who consumed fewer than five fruits and vegetables per day and 2) respondents who consumed five or more fruits or vegetables per day.
In the physical activity section of the questionnaire, respondents were asked questions about the frequency and duration of both moderate and vigorous leisure-time physical activities performed in a usual week (20) . Answers to these questions were used to create three physical activity categories: 1) met recommendations, 2) insufficient physi-cal activity, and 3) inactive. Physical activity status was based on CDC recommendations of 30 minutes or more per day of moderate-intensity physical activity on 5 or more days per week or 20 minutes or more per day of vigorousintensity physical activity on 3 or more days per week (21) . Respondents were classified as 1) having met recommendations if they reported meeting the recommendation for moderate-or vigorous-intensity physical activity, 2) having insufficient physical activity if they reported engaging in some physical activity but meeting neither of the recommendations, and 3) being inactive if they reported engaging in no physical activity.
Information about professional advice on weight and weight control activities, such as dietary changes and increased physical activity, was gathered from responses to questions in the BRFSS weight control module. All respondents were asked, "Are you now trying to lose weight?" Participants who responded yes were classified as trying to lose weight. Participants who responded no were asked, "Are you now trying to maintain your current weight, that is, to keep from gaining weight?" Participants who responded yes were classified as trying to maintain weight. Participants who responded no to this question were classified as engaging in no weight control activities.
Respondents who said they were trying either to lose weight or to maintain their current weight were asked additional questions about specific weight control activities, including "Are you eating either fewer calories or less fat to lose weight or to keep from gaining weight?" Possible responses to this question included, yes, fewer calories," "yes, less fat," and "yes, fewer calories and less fat." Respondents were grouped into one of three categories based on their answers: 1) fewer calories, 2) less fat, and 3) neither. Because calorie reduction was the major weight control behavior that we were interested in, we grouped together respondents who said they were eating either fewer calories or both fewer calories and less fat into one category (i.e., fewer calories). Participants who indicated they were trying either to lose weight or to maintain their current weight were additionally asked, "Are you using physical activity or exercise to lose weight or keep from gaining weight?" Participants were classified as having increased physical activity or not having increased physical activity based on their responses. All respondents were asked, "In the past 12 months, has a doctor, nurse, or other health professional given you advice about your weight?" Possible responses were "Yes, lose weight," "Yes, gain weight," "Yes, maintain current weight," or "No" ( Figure  1 ). Using responses to this question, participants were grouped into four possible categories under professional advice on weight: 1) lose, 2) gain, 3) maintain, 4) none.
Self-reported weight and height were used to calculate BMI. Participants were classified as normal weight if their BMI was less than 25.0 kg/m 2 . We included 751 (4.3%) underweight respondents who had a BMI lower than 18.5 kg/m 2 in the normal weight classification, and we continued to call this category normal weight. Participants were classified as overweight if their BMI was between 25.0 kg/m 2 and 29.9 kg/m 2 and obese if their BMI was 30 kg/m 2 or higher (7).
Demographic variables of interest were sex, race and ethnicity, education level, marital status, and employment status. Because this analysis focused on young adults who could be in the process of obtaining a degree, we used two categories of attained education: high school graduate or less than a high school education. Marital status was categorized as married, divorced, widowed, separated, never married, or member of an unmarried couple. Respondents were grouped into one of five employment categories: employed, student, out of work, homemaker, or other.
In 2003, 18,359 BRFSS respondents were aged 18 to 24 years. Because every respondent did not answer every question, the sample sizes for selected variables varied. Pregnant women were excluded from all BMI-specific analyses. Data were weighted (by age, sex, and race and ethnicity to the 2003 population estimates for each state) and analyzed by using SAS (SAS software version 8.02, SAS Institute, Inc, Cary, NC) and SUDAAN (SUDAAN software version 9, RTI International, Research Triangle Park, NC) statistical software to account for the complex sampling design. Univariate analyses, prevalence estimates, and 95% confidence intervals (95% CIs) were used to examine the demographics and selected health-risk behaviors of young adults. Bivariate cross-tabulations were used to describe and compare young adults who were classified as normal weight, overweight, or obese. To further describe the overweight and obese young adult population, sex-and race/ethnicity-specific cross-tabulations of all variables were done within these categories. Only statistically significant differences in health behaviors for each sex and racial and ethnic group are presented in this article (α = .05).
Results
Most of the total respondents in our study population were male (52.2%), non-Hispanic white (60.2%), high school graduates (84.8%), never married (70.9%), and employed for wages (55.7%) ( Table 1 ). Approximately 26% reported that they were students at the time of the survey.
Although most of these young adults reported good, very good, or excellent health, 8.4% reported that in general their health was fair or poor. In addition, 11.9% of young adults reported frequent mental distress. The prevalence of current smoking was 28.9%, and 30.1% of respondents reported binge drinking in the previous 30 days.
Responses to questions related to nutrition and physical activity revealed that 78.4% of young adults consumed fewer than five fruits and vegetables each day. Most (56.8%) met the CDC physical activity recommendations, but 33.2% of respondents engaged in insufficient physical activity and 10.0% of respondents were inactive. Most respondents were classified as normal weight (60.3%).
However, the prevalence of overweight was 26.1%, and the prevalence of obesity was 13.6%.
Analysis of BMI categories by race and ethnicity showed that the distribution is similar to that of the overall BRFSS sample, with the greatest proportion of each category being non-Hispanic white (Table 2) . Although the proportions of young adults in each BMI category who were non-Hispanic white and Hispanic were consistent, the proportions of non-Hispanic black respondents in the overweight and obese categories were higher than the proportion of nonHispanic black respondents in the normal weight category. This difference prompted us to separately examine the racial and ethnic groups to determine the distribution of BMI categories within each. The data, which are not displayed in the tables, showed that 20.8% (95% CI, 17.9-23.7) of non-Hispanic black participants were obese compared with 12.0% (95% CI, 11.0-12.9) of non-Hispanic white participants, 14.5% (95% CI, 11.8-17.3) of Hispanic participants, and 13.2% (95% CI, 9.7-16.8) of participants from other non-Hispanic races.
Significant differences in weight control activities among young adults were observed between BMI categories (Table 2) . Although the majority of overweight and obese young adults reported trying to lose weight or maintain their weight, 19.9% of overweight respondents and 11.8% of obese respondents were not attempting to do either. Among obese young adults who were trying to lose weight or maintain their weight, 50.8% (95% CI, 46.8-54.8) reported making a dietary change to consume fewer calories compared with 43.1% (95% CI, 40.1-46.0) of overweight young adults. A high percentage of overweight (91.2%; 95% CI, 89.8-92.5) and obese (73.2%; 95% CI, 69.8-76.4) young adults reported not having received any professional advice in the past year about their weight. Weight control activities also differed by sex in both the overweight and obese groups of young adults. The prevalence of trying to lose weight was 68.3% (95% CI, 64.4-71.9) for overweight women compared with 32.7% (95% CI, 29.5-36.1) for overweight men and 76.2% (95% CI, 71.9-80.0) for obese women compared with 60.1% (95% CI, 54.7-65.3) for obese men. Statistically significant differences were observed by sex when reported professional advice on weight was examined for the overweight and obese groups of young adults. Although a large portion of overweight and obese young adults of both sexes reported that they had not received professional advice regarding their weight, a greater percentage of obese women (34.2%; 95% CI, 29.8-38.8) reported having received advice to lose weight compared with 16.7% (95% CI, 12.7-21.6) of obese men. 
Discussion
In this population-based study of young U.S. adults, we found that many individuals are putting themselves at risk for future disease by engaging in unhealthy behaviors. Of total respondents aged 18 to 24 years, one quarter currently smoked, approximately one third engaged in binge drinking during the past 30 days, three fourths ate fewer than five fruits and vegetables each day, and about half failed to engage in adequate levels of physical activity. We also found that one quarter of respondents were overweight and one tenth of respondents were obese. Our data suggest that educational efforts aimed at health behavior modification should include a focus on these specific factors for the young adult population if we are to be successful at curtailing ongoing chronic disease increases in this country.
Among respondents who were obese, two thirds reported they were currently trying to lose weight; however, only one quarter had been advised by a health-care professional in the past year to lose weight. Analysis by BMI category revealed differences by sex and race and ethnicity. For example, whereas one third of obese women had been advised to lose weight, only one fifth of obese males had been given similar advice. A statistically significant greater number of obese non-Hispanic black and Hispanic respondents had been advised by a professional to lose weight compared with the number of obese non-Hispanic white respondents. Non-Hispanic white participants made up the majority of respondents who were obese in this population of young adults. However, we also examined each racial and ethnic group separately to examine the proportion of obese young adults within each group. Our findings showed that the percentage of obese non-Hispanic black respondents was greater than the percentage of obese Hispanic and non-Hispanic white respondents. Given this disparity, it is encouraging that a higher proportion of nonHispanic black respondents were advised to lose weight; however, no statistically significant differences in weight control activities were observed for these obese young adults compared with young adults within the other racial and ethnic groups. Further confirmatory research on this finding is needed.
Previous reports have shown that the prevalence of eating fewer than five fruits and vegetables per day is 77% in the general adult population (22) . In this study, we found a similarly high prevalence (78.4%) for young adults. We also found that a higher proportion of young adults (28.9%) are current cigarette smokers than is estimated for the entire adult population (22.0% in 2003) . This finding is consistent with previous studies showing that smoking rates decrease with age (23) (24) (25) . An increase in the prevalence of frequent mental distress in the general adult population has been reported, from 8.4% in 1993 to 10.1% in 2001 (18) . Our analysis of frequent mental distress specifically among young adults reveals a higher prevalence (11.9%). A recent study analyzing binge drinking reports a prevalence among all adults of 14.8% (26) . The prevalence of binge drinking found among young adults in this study, 30.1%, was twice as high as that of the general adult population.
The prevalence of self-reported overweight and obesity in the young adult population, about 40%, is not as high as the approximately 56% prevalence in the general adult population (27) ; however, it is of particular concern because overweight and obesity at younger ages have been shown to be associated with increased risk of chronic conditions, including sustained overweight and obesity, later in adulthood (10, 11) . Examining the specific health-risk behaviors of overweight and obese young adults provides information that may be useful for tailoring public health programs and interventions for this age group.
Weight control activities differed among normal weight, overweight, and obese young adults, specifically between the sexes. Overweight and obese women were significantly more likely than men to report trying to lose weight. This difference in the sex-specific prevalence of weight control activities has also been shown previously for the entire adult population (28) . Dieting has been found to be more common among women than among men, and women are more likely than men to have histories of weight loss and attempted weight loss (29) . In our study of young adults, men who were overweight or obese were more likely than women to meet physical activity recommendations. These particular estimates from our study were based only on weight status and may not be related to desire to lose weight. However, previous studies have shown that women desiring to lose weight are more likely to diet, whereas men desiring to lose weight are more likely to use exercise (30) .
Other sex-specific differences, most notably in mental health status and the receipt of professional advice on weight, were observed in this study among overweight and obese young adults. Overweight and obese women were more likely than men to report frequent mental distress. Although data on the exact nature of the mental distress are not available, it is possible that the societal pressure to lose weight and be thin, which is more directly focused on women, may contribute to adverse mental health consequences among young adult women who are overweight or obese.
Although very high percentages of both men and women in the overweight and obese categories reported that they had not received any advice regarding their weight, women were more likely than men to report having received advice to lose weight. This finding may once again reflect the fact that societal pressures to lose weight and to achieve an ideal physique are more heavily focused on women than men. On the other hand, these data could suggest that women are simply more likely to recall having received professional advice. It is possible that weightloss-related advice has a greater importance for women, once again reflecting the standards that are set by society. However, these findings could also reflect differences in health-care-seeking behaviors between women and men: respondents who reported they had not received advice about their weight could have either seen a doctor and received no advice or simply not had a health-care checkup within the past year. Prior research has shown that young adult men have a higher prevalence (33%) of not having visited a physician in the past year compared with young adult women (7%) (31) .
Previous studies have indicated that multiple factors may influence health-care professionals decisions to give or withhold advice about weight (32, 33) . These factors include weight-loss-related conditions or observed clinical benefit from weight loss for the specific patient, belief in the ability of patients to make lifestyle changes, or the amount of contact the provider has with the patient. Studies have shown that receiving professional advice to lose weight may increase attempted weight loss among overweight adults (28, 34) . Therefore, health care professionals need to further encourage young adults, regardless of sex or race, to manage their weight by adopting healthier lifestyles that include good dietary habits and adequate physical activity.
Our study has several limitations. Our estimates of the overweight and obese young adult populations may be conservative because validated studies of self-reported weight and height have shown that overweight respondents tend to underestimate their weight, and all respondents tend to overestimate their height (35,36). Telephone surveys are less likely to reach people of lower socioeconomic status, which is a risk factor shown to be associated with overweight and obesity (37). Telephone surveys also have become increasingly limited in their ability to reach the younger adult population for several reasons. First, research has shown that younger adults are more likely to be living in wireless-only households; therefore, this population is less likely to be included in the BRFSS, which does not include cellular telephones in the RDD sampling frame (38). Second, younger adults living on college or university campuses are less likely to be reached because institutions are not included in the RDD sampling frame. The overall CASRO response rate for all adults for the 2003 survey was 53.2% (39); however, the specific rate for our age group is not available. These factors may result in possible limited generalizability to all 18-to 24-year-old adults. Given these limitations, further supplemental research using alternative data sources that specifically target the young adult age group (e.g., university surveys) may be warranted. Finally, respondents were asked to report whether they had received professional advice regarding their weight. However, data regarding interaction with health care professionals were not available, so we were unable to control for people who had not had a health care checkup within the past year.
Public health awareness campaigns and interventions focused on the young adult population should continue to address inadequate nutrition, smoking, frequent mental distress, and binge drinking because these are risk factors that have been shown to be prevalent in this population. Ideally, behavioral risk factors should be identified and modified at an early age to help reduce chronic conditions that contribute to the leading causes of morbidity and mortality among adults. As this study shows, the young adult population exhibits a variety of sex-specific risk factors for overweight and obesity. These factors should be understood and addressed when targeting specific behavioral modification interventions for the young adult population. The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors' affiliated institutions. Use of trade names is for identification only and does not imply endorsement by any of the groups named above.
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